High resolution measurements of photoionization cross sections for atomic ions are now being made on synchrotron radiation sources. The recent measurements by Kjeldsen etal. (1999) showed good agreement between the ob- 
). The test of benchmarking the theoretical calculations with experiments is therefore of considerable current importance. Furthermore, the quality of experimental work is such as to clearly delineate the fine structure, necessitating the inclusion of relativistic effects in an ab initio manner. In this Communication we present and benchmark the first theoretical results with recent experimental data.
Carbon is one of the most cosmically abundant elements and C II is an important ion in astrophysical sources such as the interstellar medium. Study of accurate features of C II is of considerable interest and important for accurate spectral analysis. In their merged ion-photon beam experiment, Kjeldsen et al. [1] measured the first detailed photoionization cross sections (σ P I ) of C II with high accuracy. With the synchrotron radiation from an undulator, their measurement exhibited highly resolved features of autoionizing resonances in the cross sections. The features agreed very well with the results from close coupling approximation using the R-matrix method [2] . However, the theoretical calculations did not include the relativistic effects and therefore did not predict the observed fine structure features.
The Opacity Project work did not include the fine structure. The motivation for the present work is to study the fine structure effects in relation to the observed features using the Breit-Pauli R-matrix (BPRM) method [7, 4, 8] . The method has been extended to a selfconsistent treatment of photoionization cross sections and electron ion recombination (e.g [9] ) and benchmarked for the total recombination cross sections in a unified treatment by comparing with measured recombination spectra [9, 10] . The recombination cross sections require total contributions of photoionization cross sections of all bound levels. On the contrary, present work focuses on the features of photoionization cross sections of single levels of ground configurations, 2s 2 2p, of C II, and compares with the recent measured cross sections.
The theoretical calculations for the photoionization cross sections (σ P I ) are carried out in the close coupling (CC) approximation using Breit-Pauli R-matrix method in intermediate coupling.
Photoionization of the ion is described in terms of the eigenfunction expansion over coupled levels of the residual ('core' or 'target') ion. The wavefunction of the (N+1)-electron ion is represented by the level wavefunctions of the N-electron core multiplied by the wavefunction of the outer electron as follows:
χ i is the target wavefunction in a specific level J i π i and θ i is the wavefunction for the (N+1)-
i being its incident kinetic energy. Φ j 's are the correlation functions of the (N+1)-electron system that account for short range correlation and the orthogonality between the continuum and the bound orbitals.
The BP Hamiltonian, as employed in the IP work [4] , is 2) where H N +1 is the nonrelativistic Hamiltonian,
and the additional terms are the one-body mass correction term, the Darwin term and the spin-orbit interaction term respectively.
Present wavefunction for C II is expressed by an 20-level expansion of the core ion, C III, with configurations, 2s 2 , 2s2p, 2p 2 , 2s3s, 2s3p, 2s3d, while the K-shell remains closed (Table I ). The core wavefunction was obtained from atomic structure calculations with Thomas-Fermi potential using the code SUPERSTRUCTURE [11] . The spectroscopic and correlation configurations and the scaling parameters in the Thomas-Fermi potential are given in Table I . The correlation term in Eq. (1) considers all possible (N+1)-electron configurations formed from the maximum occupancies in the orbitals as 2p
The computations of σ P I are carried out using the package of BPRM codes [8] The measured cross sections [1] are presented in Fig. 2c . Very good agreement is seen in general in resonance features between the calculations (Fig. 2b ) and the measurements (Fig.   2c ). The resonance peaks are also in good agreement in the first three resonance complexes.
However, some differences may be noticed for the higher complexes. The peaks of some calculated resonances at higher energies are higher than the measured ones. These peaks are not expected to be damped by dielectronic recombination or the radiative decays of the excited core thresholds; the decay rates (≈ 10 
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